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Abstract 
 An effective long term stewardship (LTS) program is one that ensures that public health and 
environmental quality will be protected until the site is completely remediated. Community involvement 
has been suggested as having an important role in ensuring the effectiveness of long term stewardship 
of contaminated sites. Our project investigated types of community involvement implemented as part of 
LTS activities at Superfund sites.  Through examination of Five-Year reviews, this project team 
determined relationships between types of community involvement and certain site-specific factors.  
Using our literature review and our findings, we suggested recommendations for more effective 
community involvement programs, and for the further research of this topic.  Specifically, the team 
compiled information that will be useful in improving community involvement in LTS programs.    
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1.0 Introduction 
1,290 sites in the U.S. are considered to be too contaminated to be safe for unrestricted public 
use (EPAb, 2011).  While both federal and state governmental agencies are making efforts to clean up 
these sites to make them available for reuse, in many cases the contamination is too extensive to be 
cleaned up.  In response to the increased awareness of several contaminated sites during the 1970s, the 
government passed the Comprehensive Environmental Response, Compensation and Liability Act of 
1980, which is also known as CERCLA or Superfund (EPA, 1992).   
Superfund establishes requirements for the cleanup of uncontrolled hazardous waste sites 
across the nation (EPAa, 2011). The purpose of the Superfund program is to identify contaminated sites 
across the country that require government aid in remediation and to establish a means to remediation.  
These sites are listed in the National Priority List (NPL) to facilitate remediation.  Since the beginning of 
the Superfund program in 1980, 347 NPL sites have been successfully remediated and declared safe for 
public reuse, allowing them to be deleted from the NPL.  Despite this success, the number of sites being 
added to the NPL each year exceeds the number of sites being removed from it. As of November 2010, 
62 additional sites have been proposed for addition onto the NPL (EPAa, 2010). 
A large percentage of sites on the NPL cannot be completely remediated.  This can either be due 
to the inability to eliminate the source of contamination, or the inability to remove enough of the 
existing contamination to prevent the spread of pollution.  This inability for complete cleanup can be a 
derivative of technical infeasibility, lack of resources, or inherent damage to the surrounding 
environment by a cleanup attempt.  Regardless of the reasoning, if a site is unable to meet certain 
specifications, the site cannot be removed from the NPL and will continue to be a potential threat to the 
surrounding population and environment.    
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If a site’s contamination cannot be cleaned up due to practical or logistical limitations, the site 
can be issued a “technical impracticability” waiver by the EPA.  This waiver states that it would be 
unproductive to attempt to remove existing contamination at the risk of doing further damage to the 
surrounding environment (National Academy of Sciences, 2000). In this case, long term stewardship 
methods, such as an ongoing pump-and-treat system, can be put into place to continuously treat the 
contaminated water. The pump-and-treat system is an example of long term remediation that is 
involved in stewardship.  However, such stewardship methods require maintenance and frequent 
observation to check for malfunction over long periods of time and to ensure the integrity of the 
remedies.  
A primary goal of long-term stewardship (LTS), aside from ensuring public safety and 
maintaining the integrity of site remedies, is to eventually be able to reestablish the functionality of a 
site in a way that benefits the community.  While the idea of site stewardship has been used in the past 
for certain government waste sites, the U.S. Department of Energy proposed the use of LTS in their 
legacy waste sites across the country (National Academy of Sciences, 2000).  This proposal allowed for 
the widespread use of long term stewardship to be applied to contaminated sites all over the country.  
In 2004, the EPA evaluated the state of existing programs for long term stewardship at various 
contaminated sites across the country and created the LTS Task Force to organize and execute LTS 
programs across the country (EPAb, 2010).  The purpose of expanding this idea beyond legacy waste 
sites was to create a protocol for the necessary actions to ensure public safety in the event that a 
contaminated site could not be remediated to a safe level for unrestricted reuse.  Unrestricted reuse is 
only possible when there are no contaminants present at the site, or there is a minimal chance for 
human exposure, while limited reuse can occur with contamination at the site as long as the 
contamination is at a safe level and is controlled. 
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To accomplish this goal for unrestricted reuse, LTS activities usually involve the management of 
a remedy, in addition to site monitoring.  A remedy is implemented at a site with the intent of either 
performing long-term, continuous cleanup at the site, or restricting public access and exposure to the 
contamination.  Common practical remedies are institutional controls and physical barriers.  Institutional 
controls include posted signs, legislation, and access restrictions that limit the use of a site.  Physical 
barriers can include a simple cap that is placed over the contamination to contain the pollutant and 
restrict its spread.  Both of these types of remedies are inherently short term solutions unless there is a 
way to ensure that they are able to function effectively for long periods of time.  Since the EPA cannot 
ensure the long-term functionality of remedies at all site, the success of these implementations are 
reliant on local forces to monitor their action and report problems to maintain sustainability. 
This is where community involvement becomes important to the success of LTS.  In fact, the EPA 
believes that LTS activities will be more successful if the community is well informed about them and 
actively involved in maintenance activities.  More community involvement means more people involved 
in making decisions and overlooking site activities.  It is a means of making the community 
knowledgeable about site activities so that they can spread site information to both future generations 
and new additions to the community.  Also, Superfund has made community involvement a 
fundamental and mandatory component of its program. It insists that Superfund is committed to 
‘’advocating and strengthening early and meaningful community participation during Superfund 
cleanups” (EPA, 2003). 
While the EPA maintains that community involvement is an integral part of a successful 
stewardship program, there is not much research about the implementation or effectiveness of 
community involvement at LTS sites.  To address this gap in knowledge our project investigated the 
types of community involvement implemented to support long term stewardship activities of Superfund 
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sites.  Specifically, we investigated the types of involvement methods used in LTS, the level of 
community participation received by the EPA, and the effects of certain site specific characteristics on 
the level of community involvement at a site.  We conducted a detailed analysis of Five-Year reviews of 
various Superfund sites currently on the NPL, and studied our findings to examine levels of involvement 
and the types of involvement methods currently used. Finally, our team developed an assessment of the 
effectiveness of existing community involvement methods and hypothesized certain variables that could 
influence the level of involvement at a site.  
From our research, we found that media is the most widely used method through all 10 EPA 
regions, though there is some variation among individual regions.  We determined that while 
information is commonly given to the community about site activities, it is less common for the 
community to respond to this information and give feedback or suggestions to the EPA.  We also found 
that while there is some variation in the level of community involvement with respect to population 
density and the duration of a site in LTS, there is not enough variation to determine a relationship 
between these site factors and the level of community involvement.  Finally, we found that while 
advisory boards are an effective method of community involvement, their use across the country is very 
low.  Our project group suggested recommendations for the EPA, as well as recommendations for future 
research related to this topic. 
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2.0 Background 
 The purpose of this chapter is to discuss key topics about contamination, long term stewardship 
(LTS), Superfund program, and community involvement. First, we will examine contamination and how it 
can be spread out into the air and groundwater. Second, we discuss the ways contamination affects the 
environment. Then, we explain the various steps of Superfund and the LTS that could follow.  Finally, we 
explain community involvement and the factors that could lead to its success.  
2.1 Impact of Contamination on the Environment  
Contamination is the deposition, absorption, or adsorption of radioactive, chemical, or biological 
material into the environment.  The types of contaminants differ based on the types of activities carried 
out on a site. The most common types of contaminants present at Superfund sites include asbestos, 
dioxin, lead, mercury, and radiation, though there are many others that can also occur (EPAc, 2010).  
Even a very small concentration of contaminants can cause serious health effects depending on the type 
of chemicals present in the contaminants. Contaminants such as asbestos can cause many cancer 
related diseases, and some solvents are known to cause other long-term problems. 
2.1.1 Contamination 
The most common types of contaminant media are soil, air, and water.  The different types of 
contaminants have certain chemical and physical characteristics that allow them to infiltrate and affect 
these media in different ways. 
Soil contamination is usually in the form of a solid or a liquid.  This form of contamination 
involves a hazardous substance that easily mixes with naturally occurring soil, normally physically or 
chemically attaching itself to existing soil particles or becomes trapped in spaces between particles 
(EPAd, 2010).  Soil contamination can come from material that was either directly introduced to the soil, 
through spilling or burning hazardous material, or deposited into the soil by running water. 
6 
 
Water contamination occurs in two forms: ground water and surface water. Ground water 
contaminants are materials that dissolve in water, are absorbed into the soil and underlying bedrock, 
and are stored underground among soil particles (EPAe, 2010).  This type of contamination can occur 
either by rain carrying surface contamination deeper into the soil, or by a liquid contaminant seeping 
into the ground and becoming pooled within the bedrock.  Surface water, on the other hand, poses a 
greater threat to the population and environment due to a much higher risk for exposure.   Surface 
water can occur either on the surface of a body of water or amongst the top layer of sediment that form 
the lower boundary of the body (EPAf, 2010).  It usually originates from a substance that discharges 
directly into the body, or from rain water runoff that carries contamination from nearby soil.   
Air Contamination exists as gasses that are infused amongst air particles.  These gas particles 
can either be scattered amongst or bond with existing air particles (EPAg, 2010).  Air pollution results 
from hazardous gasses or particles being emitted from smokestacks, fires, car exhaust, and other 
commercial products.   
2.1.2 Negative Impacts of Contamination 
 Contamination embedded in the environment has the potential to adversely affect most of its 
surroundings.  This not only poses a great threat to the immediate surrounding environment, but also to 
the human population in an area.  Animals and plants can be adversely affected by the contamination 
through coming into direct contact with the pollutant, ingesting it, or breathing it in.  Humans can 
additionally be affected by ingesting contaminated animals or plants that have come in contact with the 
substance. 
 Polluted groundwater only becomes a concern when it is brought to the surface of the soil.  
Humans can be affected by groundwater if it is collected for drinking and bathing, or by eating animals 
or plants that have been in contact with the contaminant.  Surface water contamination has a higher risk 
of exposure, and therefore, is more dangerous to surrounding populations.  Surface water is especially 
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dangerous to humans or animals that eat fish or other aquatic organisms, since these species have the 
ability to ingest and concentrate the contaminant within their bodies.  When a human or animal eats a 
contaminated fish, they receive a significantly higher dose of contamination than they would if they 
were directly exposed to it. 
Air pollution can be harmful both when humans or animals inhale contaminated air, and also 
when their skin is exposed to the contamination.  This can lead to respiratory problems and other health 
issues (EPAg, 2010). 
 
2.2 Superfund Program 
Superfund is the common name for the fund established by the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) of 1980 (EPAh, 2010).  This program was formed as a 
result of raised awareness of the amount of unregulated hazardous waste sites.  In the late 1970’s, the 
Love Canal development was discovered to be a toxic waste dump (EPA, 2004).  About 20 years after the 
Hooker Chemical Company abandoned the area and a new housing settlement had been constructed, 
corroding chemical drums that were leaking their contents into the ground began surfacing throughout 
the development.  This chemical exposure was later linked to various types of cancer and birth defects 
evident in many of the area’s residents (Beck, 1979).  This was a tremendous event that brought 
national awareness to a particular contaminated site, and drew specific attention to its impact on the 
nearby residential area.  This event also brought to light the question of who to blame for the incident 
and who would pay for the incident, which put the government on the spot to take action. 
In reaction to Love Canal and other similar discoveries, several government agencies created 
programs for environmental remediation.  All sites under these programs fall under the legislation of 
Superfund and the EPA.  For example, the Formerly Utilized Sites Remedial Action Program (FUSRAP) 
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was created in 1974 by the Atomic Energy Commission, which later became the Department of Energy, 
to monitor sites previously used for energy research and development.  Four years later, the 
Department of Energy created the Uranium Mill Tailings Remedial Action Program (UMTRAP) which 
allowed them to clean up residual radioactive materials from former Uranium processing plants with the 
intent of making these areas safer for surrounding populations and minimizing the effects of Uranium 
radiation (EPAi, 2010).  Similarly, the Department of Defense created the Defense Environmental 
Restoration Program (DERP) to evaluate and control contamination at DoD sites (EPAi, 2010).  Each of 
these DoE and DoD programs must adhere to the specifications for remediation and removal set forth 
by the EPA’s Superfund program, since Superfund maintains the national list of chemically and 
radioactively contaminated sites, the National Priorities List (NPL). The National Priorities List serves as a 
document stating the specific details about every contaminated site, and is then made available to the 
public. 
2.2.1 Three Legged Stool Analogy 
The complete remediation of a site is described through the metaphor of a “three legged stool,” 
and is shown in Figure 1.  Each leg of the stool corresponds to one of three measures taken in the 
remediation and long term institutional management of a particular site.  The legs of the stool represent 
the steps toward contaminant reduction, contaminant isolation, and stewardship that together result in 
an effective cleanup.  
Contaminant reduction involves any actions that are taken to minimize a sites contamination 
level, usually through removing the source of contamination. This can be achieved through destruction 
of the contamination by incineration.  The use of several methods, including groundwater pumping and 
air vacuuming along with the methods described above, is necessary to ensure the most effective 
contaminant reduction activities.  This is the first leg of the stool because it is the action that is required 
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before the others.  If a site is able to be cleaned up by destroying the existing contamination, then the 
use of the other legs is unnecessary and irrelevant. 
Contaminant isolation involves controlling the polluted material and preventing the further 
spread of contamination throughout the site. Contaminant isolation is pursued when a site cannot be 
cleaned up through solely removing the present contamination.  Isolation includes preventing direct 
exposure of contamination and inhibiting the contamination from coming in direct contact with 
uncontaminated areas.  Isolation tasks can include the construction of barriers, such as a fence or a cap. 
Contaminant isolation usually involves a short-term solution.  Physical barriers need to be maintained 
and will eventually need to be replaced.  
The last leg of the stool represents long term institutional management, or long term 
stewardship (LTS).  LTS ensures maintaining contaminant reduction and isolation, as well as monitoring 
levels of contamination over long periods of time.  Stewardship involves all activities required to 
continually reduce harmful contamination at a site after remedial efforts are performed. Ensuring the 
proper performance of constructed remedies and physical barriers to maintain contaminant reduction 
and isolation is a long term commitment.   
The “three legged stool” is viewed as an interdependent system. In some cases, a thorough 
cleanup can be completed by just using the first two legs: contaminant reduction and isolation.  This is 
due to the fact that once the source of the contamination is removed, no harmful chemicals can be 
spread, and the long term management is not necessary.  However, in many cases when the reduction 
and isolation of contamination is not enough to declare the safety of the site, LTS is necessary to ensure 
that continued efforts toward full remediation and the safety of the site are made (National Academy of 
Sciences, 2000).  
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Figure 1: Depiction of Three-Legged Stool Analogy 
 
2.2.2 Superfund Cleanup Process 
Before LTS is considered, every effort is made to clean up a site to its fullest potential.  In the 
three-legged stool analogy, the first two legs, contaminant reduction and contaminant isolation, can be 
accomplished through the Superfund cleanup process.  Once added to the NPL, each site must undergo 
a series of steps that are necessary to make sure that the site is properly cleaned up (EPAj, 2010). The 
steps of Superfund and the process for deletion are outlined in Figure 2. In this section, we will be 
outlining the steps of site cleanup under Superfund. These steps include preliminary assessment and site 
investigation (PA/SI), remedial investigation and feasibility study (RI/FS), a record of decision (ROD), 
remedial design and remedial action (RD/RA), construction completion (CC), post-construction, deletion 
from the NPL, and reuse. 
Complete Cleanup 
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Figure 2: Superfund Steps 
2.2.2.1 Preliminary Assessment and Site Investigation 
Before a cleanup can be executed, the site must undergo a preliminary assessment and site 
investigation (PA/SI).  This beginning stage of the Superfund process is characterized by general site 
assessment and determination of potential threats to humans and the environment. If a contaminant is 
determined to be harmful, further investigation of the site will take place. Key media inspected include 
air, water, and soil. Sites that are found to be the most harmful are placed on the Hazard Ranking 
System, which not only identifies hazardous sites, but also ranks them in order of potential threat. 
2.2.2.2 Remedial Investigation and Feasibility Study 
Once a site is added to the NPL, the level of contamination must be determined through a 
remedial investigation and feasibility study (RI/FS). Tests are performed on air, water, and soil to 
determine the level of contamination and possible methods of remediation.  During this stage, 
significant remedial factors such as technology cost and performance are taken into account.  These 
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factors will lead to the proposal of the most effective methods of cleaning up the site. A community 
involvement coordinator (CIC) works with the volunteers from the community through interviews to 
create a community involvement plan. This cooperation is in effect to ensure that the community 
remains informed through media and conducted public meetings. With the aid of the participants, a 
proposed plan will then be formed.  
2.2.2.3 Record of Decision 
After the RI/FS process, all decisions that are made regarding the contaminated site are kept in a 
Record of Decision system. A ROD is a document issued to notify the public about the cleanup 
alternatives that will be used in the site. It also contains information on “site history, site description, 
site characteristics, community participation, enforcement activities, past and present activities, 
contaminated media, the contaminants present, scope and role of response action and the remedy 
selected for cleanup” (EPAk, 2010). A RODS system contains Records of Decision (RODs), ROD Abstracts, 
ROD Amendments (AMDs) and Explanations of Significant Differences (ESDs).  
The specific actions required to clean up a site are determined during this phase of the 
Superfund Program. From the information acquired in the RI/FS, the EPA will determine the actions that 
are necessary to clean up the site to accomplish maximum remediation, usually with the long term goal 
of unrestricted reuse.  
2.2.2.3.1 Methods of Remediation 
The methods involved with remediating a contaminated site will vary depending on site-specific 
details.  For example, in the case of soil pollution, in some cases, the soil can literally be excavated and 
moved from the site to be either treated and restored, or disposed.  In other cases, the soil can either be 
treated in place, or be contained and covered to prevent the further spread of the contaminant (EPAd, 
2010)).  
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In the case of groundwater pollution, the cleanup methods are a little more complicated, and 
usually yield a less effective result than complete remediation.  If pollutants are highly concentrated in 
ground water, the water can sometimes be pumped from the bedrock, treated, and then replaced in the 
ground (EPAe, 2010).  However, if the contamination is widespread and less concentrated, the amount 
of water to be pumped would far exceed the amount of contaminants that could be removed.  In this 
case, it would be more efficient to contain the ground water and prevent the pollution from spreading.   
For surface water contamination, the most efficient way to remediate the area is to prevent 
further contaminants from discharging into the body of water, and allowing natural processes to break 
down and diffuse the existing contamination (EPAf, 2010).   
As of now, one of the only methods of cleaning up air pollution is limiting the amount of 
pollutants that are emitted into the air by regulating emission levels from automobiles, smokestacks, 
and other commercial products (EPAg, 2010). 
2.2.2.3.2 Revision and Public Appeal 
Once the methods of remediation have decided upon, the EPA will issue a public announcement 
notifying the community that the ROD document is available for critique. The ROD will then undergo 
review and any changes that are made to the ROD are indicated in an Explanation of Significant 
Differences (ESD). The ESD will include any updates of the remedial activities, which could be a result of 
new technologies, new performance data or changes due to the input of the community involvement.  
This is an example of how public involvement may affect the remediation stage of the cleanup process.   
As part of the final ROD document, the section containing the selected remedy could potentially 
contain instructions on long term management. For example, as indicated in the ROD for the Naval 
Weapons Industrial Reserve Plant in Bedford, Massachusetts, in September 2010, the description of the 
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selected remedy includes the stipulations for “Monitored natural attenuation (MNA)/long-term 
monitoring (LTM)” (Ropp, 2010). 
2.2.2.4 Remedial Design and Remedial Action 
After a site has gone through the ROD process, the remedial design (RD) and remedial action 
(RA) phase will take place. This phase includes the preparation and the majority work of the cleanup at 
the site. Technologies and technical specifications for the cleanup process are designed in the ROD 
process according to the specifications made in the ROD. The RA process involves the actual 
implementation of the remedial activities based on the RD. During this process, EPA community staff will 
keep the community informed about the progress of the site through the local media. 
2.2.2.4.1 Effectiveness of Remediation 
The goal of any cleanup process is to do as much as possible to remove the most contamination 
without causing more extensive damage to the surrounding environment.  In most cases, a quick and 
complete cleanup is not a feasible option due to the limitations of remedial technologies, and a lack of 
funding and human resources.  For example, the EPA organized a cleanup project in Essex County, NJ, 
that lasted almost 14 years.  The site was one of the first added to the NPL in 1980, and the cleanup 
process cost nearly $220 million (Mascarenhas, 2009). Though the site is scheduled to be taken off the 
NPL this year, there are still low levels of remnant contamination.  The levels are below the preliminary 
remediation goal levels, thus allowing the site to be re-opened for public use. 
2.2.2.4.2 Preliminary Remediation Goals 
Preliminary remediation goals *PRG’s] are chemical-specific goals calculated by the EPA to 
determine a safe level of remnant contamination for a site (EPAl, 2010).  These are established after the 
remedy is in place and has begun operation so the EPA can gauge its effectiveness.  The formulation of 
these goals is a factor of the specific concentration levels of the contaminant, and the characteristics of 
the specific media in which the contaminant is present.  PRG’s serve as a target to be used in the initial 
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development and planning stage of selecting cleanup methods.  The purpose of PRG’s is to ensure the 
protection of human health and the environment, while complying with all applicable, relevant, and 
appropriate regulations (ARAR’s) (EPAl, 2010).   
2.2.2.5 Construction Completion List 
 When the necessary physical constructions for the cleanup have been completed, the site then 
qualifies to be put on the Construction Completion List (CCL). The EPA has developed the Construction 
Completion List (CCL) to simplify its system of categorizing sites and to better communicate the 
successful completion of cleanup activities (EPAj, 2010). Sites may qualify for the CCL by fulfilling a 
number of requirements.  A site may qualify after all necessary physical construction is complete, 
regardless of the remnant degree of contamination or if all other requirements have been achieved. 
Another way for a site to be listed on the CCL is if the EPA has determined that the response action 
should be limited to measures that do not involve construction, thus rendering the construction process 
complete.   
If a site on the CCL is fully cleaned up, the site will then qualify for deletion.  In this case, a site 
that qualifies for deletion will begin the process to be removed from the NPL without continuing onto 
Post-Construction. 
2.2.2.6 Post-Construction 
 The Post-Construction Completion stage is meant to ensure that the Superfund project includes 
methods to provide for the long term operation and maintenance of the site (EPAj, 2010).  This is the 
first instance where the idea of long-term stewardship becomes visibly important to the success of the 
site. This phase of the Superfund process includes regularly reviewing a site to ensure that remedies 
remains intact and the cleanup is still effective, and also making sure to minimize human exposure to 
the contamination by regulating and enforcing any necessary restrictions.  These restrictions could 
include signs or fences around the site to indicate that the site is too dangerous for people to enter, or 
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could involve legal documentation limiting the use of the site.  The purpose of the Post-Construction 
Completion stage is to determine the necessary requirements that must be in place when the site is 
removed from the NPL so that it is safe for the public. 
2.2.2.7 Deletion from NPL 
 A site on the NPL may be deleted when all the cleanup goals have been achieved and no further 
response is required to protect human health or the environment (EPAm, 2010).  Once a site has been 
adequately cleaned up, the EPA publishes a notice of their intention to delete the site from the NPL in 
the Federal Register.  They also notify the community of their intention and give the public an 
opportunity to voice comments on the information specified in the notice.  The EPA responds to 
comments by means of a Responsiveness Summary, which is meant to address public concerns about 
the site. After public concerns have been addressed, if the site still meets the criteria to be deleted from 
the NPL, the EPA publishes a formal deletion notice in the Federal Register and reports to the 
Information Repository, thus completing the deletion process. Once a site is deleted, there are no 
restrictions on its reuse for other purposes. 
 However, not all sites on the NPL are able to be deleted.  When sites are unable to meet their 
cleanup goals, they move from remediation to long term stewardship, which will be explained in 2.4.   
2.2.2.8 Reuse 
 The goal is for all sites to be reused, and it is in the best interest of the entire community to 
agree upon a way to put the land to productive use after cleanup.   Whether the use is commercial, 
private, industrial, or recreational, communities can benefit from restoring the site to productivity, 
especially since the site will be able to contribute to the local economic, social, and ecological value of 
the community (EPAj, 2010).  
 Sites can be put to reuse whether they are deleted from the NPL or not.  If a site is deleted, the 
reuse is unrestricted.  However, if a site cannot be deleted from the NPL, there may be restrictions on 
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the type of reuse. The EPA may find that a site cannot be put to unrestricted reuse for several different 
reasons. For example, the conditions of a site may not be clean enough upon remediation to permit 
prolonged human exposure.  However a site can be reused with certain limitations even if there is 
remnant contamination.  This usually occurs when there is groundwater contamination or extensive soil 
contamination that cannot be remediated without further damaging the environment.  In this case, 
continuous remediation methods, such as pump-and-treat systems, may be installed.  Another option is 
to contain the contamination in order to limit human exposure to the pollution and still open the site to 
public access for limited reuse.  In the case of sites with long term contamination, the site may be 
eligible for reuse with some restrictions.   
2.3 Long Term Contamination 
Certain types of contaminants, specifically radionuclides and other radioactive materials, are 
virtually impossible to fully clean up.  These contaminants have extremely long half-lives and require a 
long period of time to decay before they can be considered safe to surrounding populations.  On 
average, only about 20% of radionuclides can be removed from a given contaminated site during initial 
cleanup (DOE, 1995).  This leaves a large amount of remnant hazardous material at a site, making the 
site unable to be deleted from the NPL for a long period of time.  These types of sites require different 
methods, other than remediation, to protect people from exposure to the contamination. As stated by 
the National Academies, “Any sites retaining hazardous contaminants over a long time period will 
require specific forms of dedicated and ongoing vigilance (National Academy of Sciences, 2000).”  
One program that aims at identifying and evaluating sites that were formerly used for energy 
testing or generation is the Formerly Utilized Sites Remedial Action Program (FUSRAP) established in 
1974 by the Atomic Energy Commission (EPAi, 2010).  If necessary, the FUSRAP program will organize 
decontamination procedures to meet specified health and safety guidelines whenever possible.  
18 
 
Contamination of this magnitude requires a form of long term management to ensure that, even though 
the contamination is still present at the site, that the people immediately surrounding the site do not 
come into contact with the contamination, and that precautionary measures remain effective over the 
entire length of time it takes for the contamination to decay and become safe.   
2.4 Long Term Stewardship 
Any site that will remain contaminated for a very long period of time will require a form of long-
term institutional management.  We begin this section with the definition of LTS. We then discuss the 
importance of LTS and its purpose in helping to fully protect human health and the environment from 
contamination. Finally, we discuss the key principals in obtaining a successful LTS program.  
2.4.1 Long Term Stewardship Definition 
Long-term stewardship applies to sites where long-term management of contaminated 
environmental media is necessary to protect human health and the environment over time (EPAn, 
2010). Specifically, LTS manages land use controls, monitoring, maintenance, and information 
management. Land use controls involve caps, fences, and other land restrictions to prevent exposure to 
the contaminated area. Monitoring and maintenance ensure all the tools and mechanisms used within a 
sites current LTS program stay fully functioning. Information management involves the distribution and 
availability of a site’s details to all audiences. In most cases the community, those who have a stake in, 
or a right to that information define the “audiences.” 
2.4.1.1 Importance of LTS 
While many sites are able to be remediated, some sites are not able to meet their remediation 
goals.  Long term stewardship is needed to ensure that the public health is protected. If it weren’t for 
LTS, there would be no monitoring to ensure that the current remediation plan stayed effective. Once a 
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site has been cleaned up as much as possible, LTS helps prevent a site from relapsing into a more 
contaminated state.  LTS ensures the long-term protection of a site. 
2.4.1.2 Characteristics of an Effective stewardship program 
 An effective LTS program is one that ensures that public health and environmental quality will 
be protected until the site is completely remediated. According to the U.S. Department of Energy (DOE), 
an effective long term stewardship program should include the following characteristics (National 
Academy of Sciences, 2000): 
 Layering and Redundancy: Layering means using several methods that perform the 
same function. Redundancy involves creating several entities which are responsible for 
integrity of the methods. The purpose of this is to increase the reliability of the 
stewardship program by using several measures to increase its robustness. 
 Durability or replacement: A stewardship activity should endure long enough for the 
contaminants on the site to be completely removed. Institutional controls such as 
zoning restrictions that don’t withhold over time make the stewardship activity a failure. 
Therefore, they need to be replaced by equally reliable remediation activities so that 
many DOE waste sites stay effective for a long period of time.   
Successful LTS usually requires several elements which can span for a long time. Successful 
programs are ones that offer a cost effective solution, and quick remediation, and most importantly, 
protect public health.  LTS is very systematic. A site and its threat are identified, a methodology is 
collaborated, and then this plan is put into action.  One factor that is believed to be important to LTS is 
community involvement. 
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2.5 Importance of Community Involvement  
This section outlines community involvement as it pertains to our project.  We will first define 
the phrase community involvement, and will then discuss the role community involvement plays in LTS 
programs. 
2.5.1 Definition 
Community involvement is an act of consulting and communicating with various interested and 
affected public groups.  It is a means to include citizens in making and implementing plans on cleanup 
programs (Fung, 2001).  Community involvement usually involves distributing information to the 
community about proposed plans and looking for feedback from the community about these proposals.  
It is also believed that community involvement initiatives that are put into action during the early stages 
of a project will give the community the greatest opportunity to participate, and will therefore be the 
most effective (National Academy of Sciences, 2008).  
Community involvement offers the public a role in the decision making process of site activities.  
It allows them to consider the impact of site activities on their lives in the local community.   
2.5.2 What is “Community”? 
The term “community” here may refer to the citizens and organizations that are interested or 
affected by an environmental activity, or those who wish to become informed or involved in an 
environmental decision or process (National Academy of Sciences, 1996).  According to a report by 
National Academy of Sciences in 2008, the label “public” also includes “the full range of interested and 
affected parties, including corporations, nonprofit educational or advocacy organizations, and 
associations, and it also considers the roles of public officials, agencies, and scientists, the last acting as 
individuals or on behalf of organizations” (National Academy of Sciences, 2008). The community can be 
classified into four groups, as shown in Table 1 (EPA, 2009). 
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Stakeholders An “organized group of people” who are affected by an environmental 
decision or who have a strong interest in the result of a cleanup process 
 
Directly Affected Public “Nonorganized groups” or individuals who are affected by the result of a 
cleanup activity 
Observing Public Media or members of the society who influence public opinions 
General Public Citizens who have an interest in a cleanup process but are not directly 
affected by it. 
Table 3: Community Classifications 
For our purposes, stakeholders usually partake in community involvement activities because 
they are interested in the results of a cleanup. The directly affected public is the people who normally 
reside in the cleanup areas and are affected by the results of a cleanup. The observing public is made up 
of major newspapers or other media, or leaders of a group. Their opinions and concerns represent those 
of the group and they are normally included in Community Advisory Groups and public meetings.  The 
general public is the group of people who normally visit or pass by a site.  They can express their 
concerns about a site through mailing, phone calls, or interviews. 
It is not always necessary to include all these publics into consideration as focusing on parties 
who do not have an interest or will not have any influence on the decision making will result in 
efficiency as well as a waste of time and money (National Academy of Sciences, 2008). 
2.5.3 Considerations in the Design of Community Involvement Processes 
 Community involvement programs are best designed by allowing the community to participate 
in making decisions and proposing opportunities for constructive meetings and “mechanisms for citizens 
to participate on the basis of some equality with agency officials” (Fiorino, 1990).  If the community is 
not placed in the position to provide input and new ideas to the development of the project, this may 
lead to delayed project planning instead of implementation of a successful project (Chess, 1999).  If 
these precautions are taken into consideration, the tools listed in the following section can be used to 
design the most beneficial community involvement process for a given site (EPAo, 1999). 
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2.5.4 Methods of Community Involvement 
There are various types of community involvement methods that can be used in long-term 
stewardship programs. Table 2 shows a list of the common methods that can be beneficial for long-term 
stewardship (EPAj, 2010). 
Interview Informal, face-to-face or telephone discussions with 
community members 
Small Group Meetings A good way to get together with several community 
members to discuss and interact about their concerns 
and issues. Less time-consuming than individual 
interviews; Can establish support and trust with the 
community 
Public Meetings Efficient way to inform the public about activities in the 
community and getting general feedback. Appropriate 
to identify and discuss about major community 
concerns but inappropriate to go into details 
Public Availability Sessions and Open Houses A private alternative to large public meeting. Allows 
community member to discuss and raise private issues 
with a member from the site team 
Community Advisory Groups (CAG’s) A group of community members that meet regularly 
with the team from the agencies throughout the 
project 
Press Press release about site activities 
Workshops Seminars to educate the community about areas of the 
project that they are interested in. Powerful for 
educational and involvement values but time-
consuming and commitment-intensive 
Public Media Newspapers and other devices that are capable of 
reaching large audiences quickly 
Table 4: Types of Community Involvement 
 
2.5.5 Effective Community Involvement 
The effectiveness of a community involvement program is defined by many different 
approaches and criteria. “Participants (and planners) may disagree about what constitutes a good 
process. In other words, there may be no single definition of a good process, either in the abstract or in 
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context-specific cases” (Webler, Tuler & Krueger, 2001). Therefore, it is insufficient to develop a single 
definition of an effective community involvement program, and one must take into account specific 
details related to individual sites.   
Researchers have proposed many different criteria to define “success.” One such criteria is that 
the success of a participation program is determined by whether public participation efforts achieve a 
set of social goals such as “incorporating public values into decisions, improving the substantive quality 
of decisions, resolving conflicts among competing interests, building trusts in institutions and educating 
and informing the public” (Beierle, 2002). Sometimes, the criteria for success are categorized into two 
categories: outcome goals and process goals. (Chess*, 1999). An outcome goal is used when the success 
of a public participation program is determined by whether the end result meets the criteria of the 
intended outcome. A process goal is when the public participation success is defined by the means with 
which the participation is carried out in the program (Chess*, 1999).  
According to Caron Chess and Kristen Purcell, “success” should be defined by a combination of 
outcome goals and process goals. Also, the survey taken by staff and participants at five U.S. 
Department of Energy (DOE) sites suggests that both outcome criteria (e.g., “Key decisions are improved 
by public participation”) and process criteria (e.g., “The decision making process allows full and active 
stakeholder representation”) be used for the future evaluation (Carnes et al., 1996). Although there are 
many different measures to define “success”, a good effective public participation program, in general, 
should include “collaborative decision-making, built relationships, involved communication across 
agency/non-agency boundaries, and resulted in measures of social and political acceptance of proposed 
actions” (Wondolleck, 1994), though this is just a guideline and is not always appropriate.  For the 
purposes of our project, we will be considering “success” as a measure of the effectiveness of the 
community involvement related to LTS, as defined in the abstract. 
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2.5.6 Benefits of Effective Community Involvement 
 Effective community involvement programs not only give information to the community, they 
also require the receipt of information in the form of suggestions and new ideas in return.   This 
exchange of information allows officials to interact with community members to better assess their 
needs and apply their suggestions to improve existing site activities.  Interacting with community 
members is important because it can help to gather information about the community, to understand 
likely impacts of site activities on their lives, to determine community and individual preferences about 
these activities, and to design and select project alternatives that satisfy public needs (Sciencedirect, 
2002).   
 Even with all the right tools, and a supportive local communtiy, no community involvement 
program will be effective if suggestions and feedback from the community are not considered.  As 
Sherry R. Arnstein states, “if consulting the citizens is not combined with other modes of participation, 
this rung of the ladder is still a sham since it offers no assurance that citizen concerns and ideas will be 
taken into account” (Arnstein, 1969).  She argues the point that even if all components of an informed 
and willing community are present, their input and suggestions for the site are useless unless there is a 
plan to analyze the quality and applicability of the suggestions.   
 When EPA officials work together with the community, the decision-making process can be sped 
up and proposals for site activities can be tailored to adhere to both EPA requirements and community 
needs.  The following are some examples of how effective cooperation between the EPA and community 
influenced site decisions (EPA, 2005): 
1) In a case at a New England Site, the On-Scene Coordinator (OSC) led the community to 
include their input in the decision making for the site. EPA’s initial decision was that the 
waste be demolished and buried under a cap. However, the community suggested that it 
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would be better to remove everything to avoid land use restrictions and monitoring 
requirements. The recommendation was accepted and the EPA and the community worked 
together to make the program successful.  
 
2) At a very controversial site in Region 3 the EPA shared the preliminary draft of the risk 
assessment, data and methods with the community. The community in return provided EPA 
with helpful information and valuable data corrections. By involving community members in 
the process, EPA gained a better understanding of people’s doubts about the very technical 
process and the community gained a greater respect for EPA’s risk assessment process. With 
better understanding of each other’s priorities, EPA and the community overcame many 
difficulties and built a foundation for a successful program. 
2.6 Summary 
 The Superfund program methodically outlines the steps that should be taken to clean up a site 
in order to achieve reuse.  Additionally, the quality of both the cleanup and stewardship process is aided 
by community involvement, which improves the efficiency and impact of projects by addressing the 
social and economic needs of the affected people and by making using of the skills, experiences and 
knowledge of the community.  Establishing effective community involvement during LTS will promote 
long-term protection of the site. 
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3.0 Methodology 
Our objective for this project was to investigate the methods of community involvement that 
are currently used at Superfund sites during LTS. Specifically, we aimed at determining which methods 
were most frequently used, and how much public feedback was gained through these methods. To 
accomplish this goal we researched the existing methods of community involvement programs in all 10 
EPA regions across the country. 
In the course of research, the following research questions were answered:  
1. What methods of community involvement are already present in existing LTS programs around 
the country? 
o This will help us determine the methods that are currently used, as well as which are 
used most frequently. 
2. How frequently does the community give feedback or suggestions back to the EPA? 
o This will help us distinguish the most effective methods for involving the community in 
site activities. 
3. Does population density or site location influence the site’s ability to raise community interest 
and therefore result in more community participation? 
o This will help us find out what factors influence the level of community involvement. 
4. Are sites which have finished remediation and have been undergoing stewardship for long 
amounts of time likely to have more community participation than sites that are recently or 
currently finishing up the remediation process and are transitioning into stewardship? 
o This will allow us to assess the influence of the duration of time spent in LTS on the level 
of community involvement at a site.  
5. Are there benefits to having an advisory board at a particular site?  
o This will help us determine the factors that influence the decision for a site to create an 
advisory board. 
 
These questions allowed us to assess how the community responds to various efforts by the EPA 
to involve the public. They also allow us to investigate the kinds of public involvement opportunities at 
various sites that the community can partake in.  
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In the following section we will discuss the methods by which we chose a sample of sites for 
analysis, and how we performed that analysis.  We will discuss the different types of information we 
were looking for, and where we were able to find it on the EPA website. Finally, we will describe how we 
took these findings and created tables for comparison of data. 
3.1 Selecting a sample of sites for analysis 
We first wanted to determine the kinds of methods used in a wide variety of sites. To narrow 
this down to sites relevant to our project, we had to find sites that were currently in the LTS stage of 
Superfund, and eliminate sites that were still in remediation.  To do this we went to the EPA website, at 
www.epa.gov, and searched through their extensive list of sites. The EPA site contains the entire 
database of all NPL sites, including information such as site number, type of federal facility, and number 
of 5-year reviews. However we narrowed down the sites by the following specifications.  We 
determined that to focus on sites that were in the LTS stage, we would limit our search to sites that 
were currently on the NPL and contained Five-Year reviews.  This way, we could ensure that the site was 
still active, and had not been deleted.  Also, the existence of Five-Year reviews told us that the remedy 
was either fully constructed, or close to being fully constructed, and that the site had switched their 
attention from remediation to stewardship.  Using these specifications, our first search resulted in a 
total of 757 sites, which were found in all 10 regions, which met these criteria. 
To further analyze these sites, we divided the 757 sites by region to create more manageable 
subsets of sites to work with.  Then, we took into account the phase of the Superfund project that each 
site was in. We simply focused on sites that were in the construction completion phase. If the site was in 
the Construction Complete stage, our focus could primarily be on maintenance of the site and the 
remedy that has been used. 
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We also decided to limit our analysis to the most recent Five-Year review published.  Whether 
the site was in the Construction Underway or the Construction Completed stage, the most recently 
published Five-Year review would be the most recent representation as to what community involvement 
is present at the site. Also, after examination of various Record of Decision documents, we determined 
that the bulk of this information was related to remediation, and therefore determined the information 
related to community involvement in these documents was irrelevant to our project.  Additionally, in 
the case of sites with multiple Five-Year reviews, we determined that the earlier reviews have a much 
greater emphasis on remediation, and show a different level of community interest that is characterized 
by involvement in the decision-making process related to remediation.  In these sites, early Five-Year 
reviews show evidence of more public meetings and informal local gatherings to discuss the site, 
whereas later reviews usually showed decreased interest as a result of the construction of the remedy 
being completed and a smaller demand for information from the community. In order to ensure we 
were investigating the most current up to date information we limited our analysis to the most recent 
Five-Year review from each site to focus our research. 
We divided sites by region into an Excel workbook with 10 sheets, giving each EPA region its 
own sheet in the workbook.  Along with the title of each site, we listed certain site-specific details, such 
as the state in which the region was located, and the number of 5-year review that were published.  
Information about the location of the site helped us determine whether certain states have more 
community participation than others.  The number of 5-year reviews tells us how long the site has been 
in the stewardship phase.  We predicted that sites which have finished remediation and been 
undergoing stewardship for long amounts of time will be less likely to have extensive community 
participation than sites that are recently or currently finishing up the remediation process and 
transitioning into stewardship.  
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3.2 Analysis of the sites in all 10 regions listed on the NPL 
The first step of our investigation was a broad analysis of the sites in all 10 EPA regions.  We 
were interested in finding out the existing types of community involvement programs and how often 
they were being used. To do this, we collected information about the involvement methods used at 
each site. 
3.2.1. Involvement Method Analysis 
Our first step in the method analysis was giving each of the ten regions its own Excel 
spreadsheet within the workbook. We then made identical title columns on each of the ten 
spreadsheets that allowed us to uniformly take down the same information about each site. 
Categorizing allowed us the ability to view the types of involvement being used, and therefore make it 
easier for us to later draw conclusions. At first we chose five title columns: media, telephone, interviews, 
mailings, and public meetings. This decision was based on our primary, limited research and overview of 
the most common methods we initially found.  However, we found that these five columns alone did 
not account for all types of involvement pertaining to different sites. As we continued our research and 
found more evidence of variation in community involvement methodology, we added more columns to 
cover each method that we found. Though some methods only appeared in one region, or were specific 
to only a handful of sites, they were included in the spreadsheet to be as specific as possible and ensure 
that our research was as accurate as possible.  These final title columns accounted for our site 
specification categories.  
Ultimately, the types of public participation programs were categorized into the following groups.  
For our research, these methods are defined as shown below. 
1. Public Meeting – the use of public meetings to inform the public about the five year review 
process and asking for comment and feedback 
2. Advisory Boards – a small group of interested, local residents created by EPA  
3. Public Notices – Notices or fact sheets that are distributed but not published in the newspaper 
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4. Press – giving out information through the press releases 
5. Post Cards – sending postcards to individuals to inform about the five year reviews 
6. Public Comment Periods – a period that allows the public to give comments about the five year 
reviews and the site 
7. Media/ Newspaper – publishing of notices or information in the newspapers 
8. Informal meetings - small group, optional meetings, or 'public availability sessions' or 'public 
open houses' 
9. Interviews – interviewing the site manager or the residents about any problems regarding the 
site 
10. Grant – Federal grant providing funds to the site to involve the community 
11. Public Hearings 
12. Phone- phone calls to local individuals asking for feedback or comments 
13. Mail- distributing information about the project through letters via mail 
3.3 In-Depth analysis of regions 1, 3 and 5  
The final step of our research involved data gathering and analysis as well as narrowing down 
our sample size to 3 regions that we thought best represented the diversity of sites across the country. 
The purpose of this smaller sample size is to better analyze these 3 regions with more depth and detail 
than the overall picture of characteristics from all 10 regions.  We were able to focus on comparing 
more specific aspects of sites, such as population density and community relationship with the site, to 
compare these differences with the amount of community involvement present at each site.    
3.3.1 Choosing Sites 
The sites chosen as this smaller sample size consisted of the sites in Regions 1, 3, and 5 that 
meet two requirements. That is, the site was currently on the NPL and had 5-year review documents. 
These regions were chosen for their diversity in types of sites, diversity in amount of community interest 
and participation, and availability of information about the site.  These sites are relevant because the 
existence of 5-year reviews show that the sites are in the LTS portion of cleanup, where the construction 
of the remedies have been completed and are operating.  
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3.3.2 Data collection of sites 
 In order to efficiently collect data, we created Word documents and Excel spreadsheets to 
gather our information and compare details. We first made a document for each site listing various 
relevant site characteristics, the presence of Institutional Controls, physical barriers, and the existing 
levels of community involvement.  Using these documents, we were able to sort the levels of 
community involvement into the 3 categories defined above.  
3.3.3 Creating the Site Details Documents 
These documents contain basic site information, such as site name, the state it is located in, the 
name of the Community Involvement Coordinator, and the population density around the site.  We 
included information about the community relationship with the site, noting the population 
immediately surrounding the site, residential proximity to the site, and importance of the site to the 
local community. The documents also included details about the types of physical barriers, remedial 
construction, and Institutional Controls present.  Finally, we included notes about community feedback 
or suggestions, plans for reuse, and any controversy about the site. Similar documents were created to 
analyze each site in Regions 1, 3, and 5.   
3.3.4 Creating the Categories Spreadsheet 
After completing the Site Details Documents, we used our notes on the existence of community 
feedback and suggestions to classify the level of community involvement in each site into one of 3 
categories.  The first category was labeled “Give Information.”  A site was placed in this category if 
information about site activities was presented to the community, but there was no community interest 
or response in return.  Information was usually presented to the community in the form of 
announcements, public notices, or publication of the 5-year reviews.  The next category was labeled 
“Get Information.”  A site was placed in this category if there was information presented to the 
community, and officials received feedback from the community about their general satisfaction or 
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dissatisfaction with the progress thus far.  The last category was labeled “Get Suggestions.”  A site was 
placed in this category if information was given to the community and officials received suggestions 
about how to improve the site, or information about a site’s characteristics that could result in a spread 
of contamination.   All of our methods that were previously defined can be placed into one of the three 
categories.   
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4.0 Findings 
 This chapter presents the results of the analysis of the 10 regions combined, and regions 1, 3, 
and 5.  These results will help us determine the amount of effort put forth by the EPA to involve the 
community in the Superfund process, and the amount of interest shown by the community regarding 
the activities of the Superfund sites.   
This chapter is divided into several sections.  Section 4.1 addresses research question #1 and 
describes the results of the analysis of the 10 regions, which shows the different methods of community 
involvement programs that are being used.  This information was used to evaluate the most common 
methods of community involvement in all 10 Superfund regions, as well as to compare the community 
involvement programs between specific sites and states.  In this section we also describe the results 
from regions 1, 3, and 5, which show the more frequently used community involvement methods within 
each region, and compare them among the 3 regions.  Section 4.1 also addresses research question #2 
and describes the more detailed analysis of regions 1, 3 and 5 regarding the interest and the feedback 
about the Superfund sites that EPA received from the community. Based on the information from 
section 4.1, section 4.2 addresses research question #3 and shows the relationship between the amount 
of community interest and the population density of a Superfund site. This section also addresses 
research question #4 and describes the influence of the amount of time spent in LTS on the amount of 
community involvement at a site.  To understand the importance of the advisory boards and why they 
are created, section 4.3 addresses research question #5 and includes an analysis of the existing advisory 
boards in regions 1, 3 and 5. 
4.1 Types of Involvement Methods 
 This section illustrates our findings related to the use of specific methods of community 
involvement, such as media, interviews, etc. 
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Finding #1:  
Media is the most widely used method through all 10 EPA regions. However, there is variation among 
individual regions. 
 Finding #1 addresses our first research question, which relates to the methods of community 
involvement currently in use at Superfund sites.  Over all 10 EPA regions, sites use media as a method 
for distributing information to the community more frequently than they use any other method of 
involvement. Media includes newspapers and any other devices that are capable of reaching large 
audiences.  Figure 3 shows that more than 60% of the sites in these 10 regions used media to inform the 
public about the sites’ activities and receive feedback and suggestion. About 25% of the sites used public 
notices to notify the public about the site and the site information. Interviews were used by around 20% 
of the sites to talk to the community and seek feedback. We also found that 15% of the sites used press 
and only 5% of the sites used advisory boards. From this information we can conclude that media is the 
most frequently used method to communicate with the local population in all 10 EPA regions.   
 
Figure 3: Frequency of Methods of Involvement 
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 However, when our analysis was narrowed to focus on regions 1, 3, and 5 separately, we 
discovered that media is not always the most frequently used method, and that the frequency of use 
actually varies for each method from region to region.  Figure 4 suggests that public meeting was mostly 
used in Region 1 to involve the community in the long term stewardship of the site.  About 51% of all the 
sites in Region 1 used public meeting while only 25% used press to involve the community. Interviews 
were the next method to be most frequently used by the sites with 11%. Meanwhile, less than 10% of 
the sites were found to use advisory boards, notices and media as a tool to communicate and interact 
with the community. 
 
Figure 4: Frequency of Involvement Methods in Region 1 
As seen in Figure 5, the sites in Region 3 mainly used media and interviews for public 
participation.  In this region, the use of public meetings was much less frequent, with only 7% of sites 
using this method, than it was in Region 1 where 51% of the sites used them. The similarity between the 
two regions is that, less than 10 % of the sites in both regions used advisory boards as a community 
communication tool.  
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Figure 5: Frequency of Involvement Methods in Region 3 
Figure 6 shows that, as was true in Region 3, media was also the most frequently used method 
in Region 5. Less than 20 % of the sites used notices and interviews. Also, advisory Boards were used in 
less than 5 % of the sites as in Region 5. There was no use of public meetings in Region 5, which 
contrasts with the 51% of sites in Region 1 that relied on public meetings.    
 
Figure 6: Frequency of Involvement Methods in Region 5 
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In general, regions 3 and 5 have similar use of community involvement methods. Region 1 
varied from the other two regions by using public meetings to involve the community.  This shows that 
while media was widely used in 2 of the 3 regions, it is not always the most widely used method across 
the 10 individual regions.  The variation across Regions 1, 3, and 5 is shown in Figure 7, below. 
 
Figure 7: Frequency of Community Involvement Method in Regions 1, 3, and 5 
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I. only giving out information to the public, which will be referred to as ‘giving information,’ 
II. both giving out information and receiving feedback from the community, which will be 
referred to as ‘getting information,’ and  
III. both giving out information and receiving feedback as well as suggestions from the public.  
This will be referred to as ‘getting suggestions.’ 
Figure 8 shows the percent of total community involvement that falls into the categories of 
giving Information, getting Information, and getting Suggestion for all sites in Region 1.  As shown in 
Figure 8, 100% of the total community involvement in Region 1 involved giving information to the public 
while 50% involved getting information back from the public, and only 23.4% involved getting 
suggestions from the public.  This means that every site used methods of community involvement that 
included distributing site updates and information to the local community.  This is expected because 
there could be no potential for community involvement without distributing information about the site 
to the community.  However, only half the sites in Region 1 received information from the community 
about their satisfaction or dissatisfaction with the site, or about how the site affected their daily lives.  
An even smaller percentage of sites received information from residents about suggestions for future 
use or improvements for the site.  
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Figure 8: Levels of Community Involvement in Region 1 
Figure 9 shows the percent of community involvement that falls into each of the categories of 
community involvement.  As in Region 1, 100% of the sites give information to the community during 
the LTS process.  However, only 32% of the total community involvement involved getting information 
back from the community and only 9% involved receiving suggestions.  This information shows that sites 
in Region 3 received less community input than Region 1 sites. 
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Figure 9: Levels of Community Involvement in Region 3 
  Figure 10 shows the level of community involvement in Region 5 based on the same 3 
categories: give information, get feedback, and get suggestions.  As in Regions 1 and 3, 100% of the sites 
in Region 5 distributed site information to the community during LTS as a form of public involvement.  
However, only 23% of sites received any amount of feedback from the local residents, and only 7% 
received suggestions on site improvements.  This is the lowest amount of feedback or suggestions 
received out of any of the regions analyzed thus far. 
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Figure 10: Levels of Community Involvement in Region 5 
 As shown by the graphs, 100% of the sites in each region give information to the community, 
and each region has lower percentages of sites that give feedback and give suggestions back to the EPA.  
While the differences in percentages between levels of involvement can vary across individual sites, the 
overall trend is that less information is received from the community than is distributed to them by the 
EPA about the site. This trend is shown in Figure 11, below. 
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Figure 11: Level of Community Involvement in Regions 1, 3, and 5 
4.2 Impact of Site Specific Factors on Community Involvement 
 All Superfund sites have different variables that will affect the level of community involvement 
present.  These can be factors such as population density, or other variables, such as the amount of time 
a site has already spent on the NPL in the LTS stage.  In our research we examined the effects of these 
two factors on the amount of community involvement at a site. 
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Finding #3 addresses our third research question, which relates to the influence of population 
density on a site’s level of involvement.  Figure 12 shows the levels of involvement in different 
population densities for Region 1.  Rural is defined as a population density of less than 2,500 people 
within 1 square mile.  Urban is defined as a population density of more than 2,500 people in 1 square 
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only give information to the public, but receive no input from the community.  The red regions show the 
sites that receive information from the public.  The green regions show sites that receive suggestions 
from the public.  The numbers on the graphs signify the number of sites that fall into each category.  For 
Region 1, 50% (9 out of 18) of urban sites only give information, while receiving no input from the 
community.  However, 56% (10 out of 18) of suburban sites give information without receiving any 
community input, and 48% (13 out of 27) of rural sites give information without receiving any 
community input.  From these statistics, we can deduce that rural sites in Region 1 get the most 
community feedback, while suburban sites get the least.  
 
Figure 12: Level of Community Involvement in Region 1 by Population Density 
Figure 13 shows the levels of involvement in different population densities for Region 3, and 
also notes the number of sites that fall into each community involvement classification.  Again, the blue 
areas represent the percent of sites where community involvement is characterized by getting 
information from the EPA.  The red areas represent the percent of sites that give feedback back to the 
EPA.  The green areas represent sites that give suggestions to the EPA.  For region 3, 73% (30 out of 41) 
of rural sites and 70% (22 out of 31) of urban sites received no community input, while only 53% (14 out 
of 26) of suburban sites received no community input.  Overall, Region 3 receives less feedback and 
suggestions from the community than does Region 1. 
9 
6 
3 
Level of Involvement- 
Urban 
10 
3 
5 
Level of Involvement- 
Suburban 
13 
8 
6 
Level of Involvement- 
Rural 
44 
 
   
Figure 13: Level of Community Involvement in Region 3 by Population Density 
Figure 14 shows the levels of involvement in different population densities for Region 5, along 
with the number of sites that fall into each community involvement classification.  In this region, 72% 
(37 out of 51) of urban sites, 76% (64 out of 84) of suburban sites, and 78% (38 out of 49) of rural sites 
received no community input.  Our results in Figure 14 show that region 5 had the least variation in 
community participation. 
 
   
Figure 14: Level of Community Involvement in Region 5 by Population Density 
 Our research shows that within each region, the level of involvement varies by population 
density.  However, when considering the 3 regions together, there is no clear correlation between the 
level of involvement and population density. 
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Finding #4:  
There is no relationship between the duration of a site in LTS and the level of community 
involvement. 
 Finding #4 addresses our fourth research question, which relates to the amount of time a site 
spends in LTS and its effect on community involvement.  Through our research, we found sites that had 
a lot of community involvement immediately after construction was completed at the site, and the site 
moved from remediation to LTS.  However, usually as these sites spend more time in LTS, community 
interest decreases.  In other cases, for sites with little to no community participation from the beginning, 
the time spent in LTS had no effect on the level of community involvement.  Also, if there are new ROD’s 
created during LTS that prompt new site activity, the level of interest increases.  Overall, we were unable 
to determine any specific correlation between the number of Five-year reviews and the level of 
community involvement. 
4.3 Characteristics of Advisory Boards 
 Our analysis included research about where advisory boards were located and how frequently 
they were used.  We researched the location of advisory boards within each region and each state.  This 
section outlines our findings related to advisory boards. 
Finding #5:  
While there is some variation among individual states or regions, this variation is small, and the 
number of advisory boards in the nation is spread relatively evenly across the country. 
 Finding #5 addresses our fifth research question, which relates to advisory board use.  First, we 
compiled the number advisory boards per EPA region. Figure 15 shows the number of advisory boards 
being used in each region.  Region 7 has the most advisory boards, with 7 actively in use.  Regions 8 and 
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10 have the least, with just 1 active advisory board per each of these regions. Most other regions have 
between 4 and 6 advisory boards per region. 
 
Figure 15: Number of Advisory Boards per Region 
Unfortunately, since Regions 7, 8, and 10 are all located next to each other as shown in Figure 
16, we cannot make a generalization about the location of the regions influencing the creation of 
advisory boards. 
 
Figure 16: Map of the Locations of the 10 EPA Regions (Wichita State University) 
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Figure 17 shows the number of advisory boards by state within Regions 1, 3, and 5. As seen in 
Figure 17, Pennsylvania and Illinois have the most advisory boards, with 3 actively in existence.  New 
Hampshire, Vermont, Ohio, Wisconsin, Indiana and Minnesota use no advisory boards at all.  While 
these data shows some variation, this variation is minimal and cannot conclusively prove that state 
location influences the creation of advisory boards. 
 
Figure 17: Number of Advisory Boards per State 
 
4.4 Summary 
 Our findings indicate that while media is the most widely used method of community 
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not large enough to determine that location plays a significant role in the decision to create an advisory 
board.  These findings will be further discussed in the following section. 
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5.0 Discussion 
 In this section, we will be discussing the findings that we obtained from our research and giving 
recommendations for EPA to improve their community involvement program in LTS and for future 
research. 
5.1 Comparing the frequency of use of each community involvement method 
in all 10 regions 
Conclusion #1: Media is the most frequently used method because it can reach a large audience in a 
short period of time. 
 From our research and results, we can conclude that there are various types of community 
involvement methods and some are more frequently used over the others. We discovered from the five 
year reviews that some of the most widely used methods of community involvement are the 
distribution of information through media, newspapers and public notices.  We found out that there was 
a trend in these three most popular methods. The purpose in all these methods is to reach out to a large 
audience in an efficient and timely manner. Because these methods can reach a large audience in a 
short period of time, we determined that the tendency of using a certain involvement method is directly 
related to the effort required by the EPA to organize and run each method. 
Apart from these three most popular methods, interviews are used fairly frequently as a method 
to get feedback from a community.  Interviews are an effective way of meeting with people and getting 
input on specific issues (EPAp, 2011). However, we found that they are not as frequently used as media, 
newspaper and public notices. We assume that they require more effort to organize and execute than 
the other two methods because EPA officials must find out the potential interviewees and what to 
expect from the community according to the community interviews manual from EPA (EPAp, 2011).  
Interviews also require more manpower from the EPA to take the time to interview people, and money 
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to pay these officials for conducting interviews.  For these reasons, we can conclude that interviews are 
used less frequently than information distribution through newspaper articles.   
Community advisory groups are used very infrequently.  In fact, there are only 61 active CAGs across the 
nation out of 1290 total sites listed on the NPL (EPAq, 2011). One of the biggest benefits of a CAG is that 
it provides a unique opportunity for EPA to hear community preferences for a site cleanup and 
remediation (EPAr, 2011).  However, according to EPA, the creation of CAGs requires a lot of time and 
personnel (EPAr, 2011).  Advisory boards are made up of residents who create a forum for discussion of 
community needs and concerns related to the site.  The construction of an advisory board requires 
member selection, education, and training to perform their necessary duties.  Also, to create a CAG, EPA 
needs to introduce the idea of CAG to the community and inform and educate the purposes of EPA to 
the community (EPAr, 2011). In addition, EPA needs to determine the level of community interest in site 
activities and examine if there is already existing group that functions as a CAG. There are many steps 
before creating an effective CAG. These steps may require EPA to put in more effort and more funding 
than other community involvement methods. We concluded that this might be the reason why 
community advisory groups are not as frequently used as other methods. 
5.2 Comparing methods for disseminating information to the public  
Conclusion #2: Public notices and media are the most effective methods to disseminate information to 
the public. 
 One of the components of a comprehensive stewardship program is disseminating information 
about a site to the public and organizations. Certain methods of community involvement such as public 
notices, press and media help LTS achieve this goal. Public notices contain notifications of site activities 
and information about the site. Public notices are advertisements published in newspaper, broadcast on 
local radio or sent as mails to announce EPA decisions and major project milestones. As they are easily 
distributed and recognized by a lot of people in a short period of time, public notices are an effective 
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method of giving out information to the public. Media is another method to inform the public about the 
site activities. It is a tool for reaching large audience quickly and effectively. Because the media decides 
what it will cover and how, it is important to improve the relationship with the media and influence its 
decisions. It is effective to use media to keep the public informed about the site because it can reach out 
to a large public in a short time. In additions, once the site has put its information in the media, the 
media will tend to come back to the site for more information and updates. Therefore, the site benefits 
by becoming the source of record for information about the site activities. Hence, it can be concluded 
that public notices and media are effective methods to use to disseminate information about the site 
activities to the public.  
 
5.3 Comparing methods for achieving LTS goals of “Durability or 
Replaceability”  
Conclusion #3: Community advisory groups and interviews are beneficial for the sustainability of LTS. 
 Although public notices and media methods are effective in disseminating information to the 
public, they do not fulfill the other characteristics of effective long term stewardship such as “durability 
or replaceability”. According to the NRC report (National Academy of Sciences, 2000), a stewardship 
activity should be maintained long enough to completely remove the contaminants or replaced by an 
equally reliable activity. This is because if a stewardship activity is created but not maintained long 
enough, the community will be protected from the contaminants only for a limited time. However, 
community involvement methods such as public notices and media do not help LTS achieve this goal 
because they are easily forgotten and ignored once they are released.  Advisory boards are one good 
way to help LTS achieve this. Advisory boards involve a group of people who can be replaced or joined 
by new members. Old members in the board can pass the information onto new generations. As there is 
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addition of new members, advisory boards can keep functioning and perform their duties until all the 
contaminants are completely removed.  
 Periodically interviewing the members of the community also serve this “durability” purpose of 
LTS. By regularly interacting with the community directly, undetected problems regarding the site by the 
officials will be addressed once they arise. By being able to solve the problems as soon as they happen, 
the integrity of the stewardship is maintained and will be durable longer. Also, community interviews 
allow one to gather information about the site’s community and help EPA learn what the community 
wants from EPA. Therefore, community interviews can give out valuable information for the EPA and 
can help EPA build a positive relationship with the community.  This contributes to the sustainability of 
LTS by having more people who can watch over the site and make sure that the integrity of the site 
activities is maintained. Therefore, both interviews and community advisory groups are beneficial for 
the sustainability of LTS.  
5.4 Comparing the Effectiveness of Various Methods of Community 
Involvement 
Conclusion #4: Community advisory groups, public meetings and interviews are more effective than 
public notices, media and press to involve public in the decision making processes. 
 The involvement of the public in the decision making process is beneficial to LTS for two 
reasons. The first reason is that it allows deeper dialogues and more practical insights into issues than if 
the interested parties acted individually. Secondly, the people affected by the cleanup and site activities 
are more likely to understand the whole situation and accept the decisions when EPA have addressed 
and acknowledged their concerns. Therefore it is important for the public to not only receive 
information about the site but also get a chance to express their opinions and give feedback. However, 
not all the existing community involvement methods allow this. Methods such as public notices, media 
and press function solely as the source of information. The information flows only in one direction in 
these types of methods. Methods such as advisory boards, public meetings and interviews are more 
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interactive. They interact directly with the individuals and allow them to express and discuss their 
concerns. This is not done when methods such as public notices, media and press are used. Hence, it can 
be concluded that community advisory groups, public meetings and interviews are more effective 
methods to allow the public to take part in the decision making processes of the site. 
 The distribution of information through newspaper articles and public notices is simple and 
inexpensive.  As a result of this convenience, the distribution of media related to the site is the most 
effective method to involve the local population.  However, this method involves only the minimal 
amount of effort to include the community in site activities.  While community members may feel 
informed, they are not provided the opportunity to actively participate.  In circumstances where the 
remedy is straightforward and will require only a short amount of time for cleanup before reuse, this 
may be an appropriate step. However, in instances where the cleanup process will take a long time, and 
there are several options for remediation and reuse, the long term stewardship of the process may 
benefit when the community is invited to become more involved.  Since the distribution of information 
through newspaper articles and public notices does not allow the community to get involved in the 
stewardship process, the distribution of information through the media and public notices cannot be 
classified as an effective method for long term community involvement related to stewardship. 
 On the other hand, while the creation of community advisory groups requires a lot of time and 
effort from the EPA, and also demands continuous monitoring by EPA officials, it is an extremely 
effective way to gain insight into the opinions of the community and will help EPA satisfy their needs.  
This method offers the most opportunity for the public to give input, and when organized correctly, can 
be a very useful source for the EPA.  Another benefit of CAGs is that they can ensure long term 
community involvement.  As long as the CAG exists, and new members are trained correctly when 
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replacing retiring members, there will always be a group within the community that is knowledgeable 
about the site and can give informed feedback to the EPA.   
5.5 Influence of Factors on Community Involvement 
 Through our research we have discovered that certain site-specific characteristics, such as the 
geographical location of the site, the local population density and funding available to a site, have 
varying impact on the amount of community involvement of a site.  In this section, we will address 
several site-specific factors that we have determined to either greatly affect or have no impact on a 
site’s level of community participation. 
5.5.1 Population density: 
Conclusion #5: A relation between the level of community involvement and population density cannot 
be found. 
Population density was classified as three types. The classification of “urban” is defined as any 
site with a population of 2,500 people or more within a mile surrounding the site; the classification of 
“rural” is defined as any site with a population of 2,500 people or less within a mile of the site, and a 
classification of “suburban” is defined as any population range that spans the divide between rural and 
urban categories.  From our analysis of the relationship between the level of community involvement 
and the population density in sites in regions 1, 3 and 5, we could not find a definite trend with respect 
to population density. The levels of community involvement were mixed. The sites did not get more 
involvement from the community because of the large population density or less community 
involvement due to the small population density.  
5.5.2 Geographical location: 
Conclusion #6: A relation between the location of a site and the community involvement cannot be 
found.  
We researched regions 1, 3 and 5. Region 1 includes the states of Connecticut, Massachusetts, 
Maine, New Hampshire, Rhode Island, and Vermont.  Region 3 includes the states of Delaware, 
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Maryland, Pennsylvania, Virginia, West Virginia, and Washington D.C.  Region 5 includes the states of 
Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin.  We found that region 5 has the lowest 
amount of feedback or suggestions received out of any of the regions analyzed thus far.  Region 5 is 
centrally located in the country and contains one of the biggest industrial centers in the nation along the 
Great Lakes.  Although this seems to be suggesting that sites in Region 5 receive the lowest amount of 
feedback, we could not find any hard evidence from our research that the region that a site is located in 
has any effect on the community involvement.  
5.5.3 Funding Available to a Site 
Conclusion #7: The amount of funding available to a site influences the amount of community 
participation in a site. 
The amount of funding available to a site can have an influence on the site’s ability to attract 
community interest and enhance community participation. To gain community interest, the site needs 
to disseminate the information about the site and the site related activities to the public. It also needs to 
constantly release updates and advertisements. To publish information through public notices and 
media, a site needs to have enough funding. Without sufficient funding, a site will not be able to 
perform necessary function to gain community interest. Therefore, we concluded that the amount of 
funding available to the site has an influence on the amount of community participation in each site. 
5.6 Determining the amount of community involvement based on the number 
of five year reviews 
Conclusion #8: The duration for which a site has a long term stewardship program (as measured by 
the number of five year reviews completed at the site) has no influence on the amount of community 
involvement in the site.   
The number of 5 Year Reviews is a measure of how long the site has been involved in cleanup. It 
also indicates how long the site has undergone LTS. According to research question #4, we hypothesized 
that the more five year reviews a site has, the more community involvement it would have received. 
However, our results did not support this hypothesis. Our results did not support this hypothesis. 
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Although having a lot of five year reviews indicates that the site has undergone LTS for a long time, it 
does not mean that there is active public participation all the time. Our results showed that the number 
of five year reviews present is not reflective of the amount of community involvement that a site has.    
5.7 Project Constraints and Limitations 
 Unfortunately, due to time restrictions, we were not able to perform case studies and individual 
interviews with the public and the EPA officials. These would have been included in a better study of the 
project because these would have helped us in determining the public opinion of the current community 
involvement methods. As a result, we were not able to discuss issues such as public opinion and 
satisfaction about the existing community involvement efforts in detail. The best resources that we had 
to determine whether the public were satisfied with the existing involvement method came from the 
community involvement sections and reports of the interviews in the five year reviews. However, five 
year reviews are not complete representations of the public. Therefore, we were not able to discuss 
what the public think about the efforts by EPA to involve the community in the stewardship process. 
 We were not able to determine whether community interest plays a factor in a successful 
community involvement program. We were not able to accomplish this because the amount of time and 
resources we had were not enough to contact the public individually and interview them. Also, we could 
not determine whether community events such as fishing competition play a role in effective 
community involvement programs. This is again due to the time limit we had which did not allow us to 
do site specific research. We would be able to discuss this if we were able to do case studies and 
perform interviews. 
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6.0 Recommendations 
  Based on our literature review and the findings that we obtained from our research, we present 
the following recommendations for EPA to improve their LTS community involvement programs. We 
also present recommendations for areas of future research on community involvement in long term 
stewardship programs. 
6.1 Recommendation for EPA 
1. Use more public meetings and interviews.  The use of these methods will ensure more active 
community involvement in the stewardship activities of the site by offering the community 
more of an opportunity to participate. 
2. Provide more funding to the sites to make use of the community advisory groups (CAGs). 
Advisory groups are an effective method of community involvement in LTS, yet they are not 
used as often as they should be.  Increasing funding for sites could increase the number of 
advisory groups created. 
3. Conduct public surveys.  EPA should assess the possibility of conducting public surveys, with 
incentives for community members to complete this survey.  This would increase the amount of 
information received from the community. 
4. Hold annual seminars or workshops.  This would keep the community informed about current 
site activities and plans for the future.   
5. Hold training sessions.  This would teach the community about the importance of LTS and their 
role in stewardship programs.  The more educated the community is about LTS, the more they 
will be interested in becoming involved in site activities. 
6. Ensure that the Community Involvement Coordinator (CIC) is well-qualified.  This will help 
ensure that they are able to interact with the community and consider public input in the 
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decision-making process.  A well-qualified CIC could increase the community’s willingness to 
become involved in site activities. 
6.2 Recommendation for future research 
1. Investigate why certain community involvement methods are chosen over others.  This can be 
done by interviewing EPA officials and members of the community.  These interviews would 
indicate which factors influence site decisions from the point of view of knowledgeable officials 
and affected community members. 
2. Investigate different factors that influence the creation of community advisory groups.  Our 
project group determined that the location of a site did not influence a site’s decision to create a 
CAG.  However, since we cannot conclude that there are no factors influencing this decision, it 
would be beneficial to investigate the influence of other factors on the decision to create CAGs. 
3. Assess the fundamental needs of a LTS program.  This can be done by developing a definition of 
a successful LTS program, and determining what criteria are involved in achieving this success.  
This would help to design a formula for an effective community involvement program. 
4. Assess the fundamental qualifications of a Community Involvement Coordinator.  This can be 
done by analyzing whether certain CICs are able to attract more community involvement than 
others.  This would help us determine whether EPA should provide better training for CICs, or if 
the qualifications of a CIC have no impact on the level of community involvement. 
5. Investigate whether certain methods of community involvement are associated with certain 
goals for LTS.  This could help us create more effective community involvement programs during 
LTS by using the methods that are most applicable to each specific goal of a site. 
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